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SUTURE ANCHOR AND ASSOCIATED METHOD 

FIELD OF THE INVENTION 
[0001] The present invention relates to a suture anchor having an 
eyelet, and associated method. 

BACKGROUND OF THE INVENTION 

[0002] It is often necessary to secure soft tissues, tendons and 
ligaments to bone during orthopedic surgical procedures in both human and 
animal patients. In the past, various devices and methods have been developed 
to accomplish this soft tissue attachment. In one known procedure, the 
orthopedic surgeon would make large incisions into the soft tissue to expose the 
bone, drill angled holes through the bone, and then thread the sutures through 
the holes in order to achieve ligament or soft tissue attachment. This known 
procedure was extremely complex and time consuming. 

[0003] Due to the difficulties and potential complications associated 
with the previous procedures, alternate devices and methods have been 
developed. One such device for attaching soft tissues to a bone, developed to 
overcome some of the disadvantages of the previous devices and procedures, is 
the suture anchor. A suture anchor generally comprises an anchor member 
which can be seated within the bone. A suture strand is secured to the anchor 
member and, thus, is available for assisting in the attachment of soft tissues, 
tendons and ligaments to the bone. Suture anchors generally require less 



1 



Attorney Docket No. 5490-000361 
Biomet Docket No.: ART 0648/A-085 

complex and time consuming surgical procedures than those associated with 
earlier methods for attaching soft tissue to bone. 

[0004] However, there are improvements which can be made to 
existing known suture anchors to increase the life of the sutures and facilitate 
suture manipulation. 

SUMMARY OF THE INVENTION 

[0005] One embodiment of the invention provides a suture anchor 
including a bone anchoring portion, and a suture securing portion coupled to the 
bone anchoring portion. The suture securing portion has an eyelet through which 
a suture is threaded. The eyelet has a surface finish provided by a coating 
process that increases the life of the suture. 

[0006] Another embodiment of the invention provides a surface 
treatment method for a suture anchor. The method includes providing a bone 
anchoring portion coupled to a suture securing portion, and forming a suture 
eyelet in the suture securing portion. The method also includes treating the 
eyelet with a coating process that provides a surface finish which increases the 
life of a suture threaded through the eyelet. 

[0007] Yet another embodiment of the invention provides a suture 
anchoring system. The suture anchoring system includes a suture anchor and a 
suture. The suture anchor includes a bone anchoring portion, and a suture 
securing portion coupled to the bone anchoring portion. The suture securing 
portion has an eyelet through which the suture is threaded. The suture 



2 



Attorney Docket No. 5490-000361 
Biomet Docket No.: ART 0648/A-085 

anchoring system also includes an eyelet surface finish, which is provided by a 

coating process. The surface finish increases the life of the suture. 

[0008] Further areas of applicability of the present invention will 

become apparent from the detailed description provided hereinafter. It should be 

understood that the detailed description and specific examples, while indicating 

the preferred embodiment of the invention, are intended for purposes of 

illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] The present invention will become more fully understood from 

the detailed description and the accompanying drawings, wherein: 

[0010] FIG. 1 is a perspective view of an embodiment of a suture 

anchor according to the invention; and 

[0011] FIG. 2 is a schematic diagram of a surface finish provided by a 

titanium anodize process. 

DETAILED DESCRIPTION OF PRESENT EMBODIMENTS 
[0012] The following description of present embodiments is merely 

exemplary in nature and is in no way intended to limit the invention, its 

application, or uses. 

[0013] An exemplary embodiment of a suture anchor 100 is shown in 

FIG. 1. The suture anchor 100 includes a bone anchoring portion 102 and a 

suture securing portion 104. The bone anchoring portion 102 and the suture 



3 



Attorney Docket No. 5490-000361 
Biomet Docket No.: ART 0648/A-085 

securing portion 104 are coupled such that the suture anchor 100 can be integral 

or modular or articulated, for example. The bone anchoring portion 102 and the 

suture securing portion 104 may be made from the same or different materials. 

For example, the entire suture anchor may be made of titanium or a titanium 

alloy, or the suture securing portion 104 can be made of titanium or a titanium 

alloy, while the bone anchoring portion 102 can be made of any other 

biocompatible material, such as another metal or alloy, or a resorbable polymeric 

material such as, for example, Lactosorb®. The bone anchoring portion 102 may 

also include anchoring formations 130, such as threads, ridges, grooves, barbs, 

spikes, etc. 

[0014] The suture securing portion 104 includes an eyelet 106, such as 
a bore or a hole or other opening, through which a suture 120 can be threaded 
through. While the eyelet 106 is illustrated as a through hole that passes 
perpendicularly to the longitudinal axis of the suture anchor 100, the eyelet 106 
can take on any shape or size at any location relative to the suture anchor 100 to 
accommodate the suture 120. The eyelet 106 includes a surface finish 108 
which is selected to reduce the wear of the suture 120 and increase its fatigue 
life. The surface finish 108 is such that it increases the lubricity of the eyelet 106 
and reduces fretting wear damage of the suture 120, without changing any 
dimensions of the eyelet 106. Furthermore, the increased lubricity facilitates 
manipulating the suture 120, such as threading the suture 120 through the eyelet 
120 or tying an arthroscopic knot or folding the suture 120 over the eyelet 106, 
etc. The surface finish 108 can be provided by a titanium nitride process, a 
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titanium anodize process type II process or other process with similar properties. 
Prior art surface processes applied to eyelets such as blasting, tumbling and 
machining do not provide the above- described properties for eyelets 106. 

[0015] The titanium anodize process that results in the surface finish 
108 of the described properties in one embodiment of the suture anchor 100 is 
different from conventional anodizing. In conventional anodizing of a part, acid 
solutions or other chemicals are used, causing reduction or change of 
dimensions with a concomitant reduction in fatigue strength of the part 
Furthermore, acid treatment may deteriorate the surface quality of the part, 
promote galling and fretting, thereby exacerbating wear of any materials that are 
in frictional contact with the conventionally anodized surface. 

[0016] In contrast, the titanium anodize process that produces the 
surface finish 108 in one embodiment of the invention, is based on electrolysis 
using an alkaline bath. Referring to FIG. 2, the titanium anodize process typically 
produces a penetration layer 122, typically 0.0001 to 0.0003 inches, and a soft 
build-up layer 124 in the range of 0.001 to 0.003 inches. In the titanium anodize 
process type II, the build-up layer 124 is removed by processes known in the art, 
such as ultrasonic cleaning, burnishing with stainless steel wool, glass beading, 
etc. The resulting surface finish 108 does not change the dimensions of the 
eyelet 106. 

[0017] The surface finish 108 of the eyelet 106 was subjected to 
several tests using a variety of sutures 120. In one test, for example, the surface 
finish 108 was provided by a titanium anodize process type II and was tested 
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with a polyester #2 suture 120 subjected to a cyclic load of 2.2 lb at 1 Hz 

frequency with stroke of one inch. The life of the suture 120 was determined to 

be 498 cycles. Under the same conditions, but tested against a matte finish of a 

conventional titanium anchor eyelet, the life of the suture was 278 cycles. In this 

test, therefore, the surface finish 108 of the eyelet 106 increased the life of the 

suture by about 79%. 

[0018] It will be appreciated that the surface finish 108 can be applied 
to the eyelet 106 of any type of suture anchor 100 that has a titanium securing 
portion 104, such as, for example, the anchors disclosed in U.S. patents No. 
5,980,558, and No. 5,203,787, which are incorporated herein by reference. 
Furthermore, the surface finish may be applied to the entire suture securing 
portion 104 and/or to the bone anchoring portion 102. 

[0019] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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